Abstract We present UBVI surface photometry for 20.
S. C. Kim et al. performed surface photometry study of NGC 300 using photographic plates obtained at Mount Stromlo 30-and 74-inch reflectors. Carignan (1985) has performed surface photometry of the three Sculptor group galaxies: NGC 7793, NGC 247, and NGC 300. He has used B J -band photographic plates taken by using the 1.2m Schmidt telescope at Siding Spring Observatory. Recently, Böker et al. (2002 Böker et al. ( , 2004 have observed 77 nearby late-type spiral galaxies including NGC 300 using the Hubble Space Telescope (HST)/WFPC2. They have used the I-band images of the galaxies to study the nuclear star clusters and identified distinct, compact, and dominant sources at or very close to the photocenter of the 59 galaxies of their sample, which include NGC 300. They have presented the I-band surface brightness profiles of NGC 300 inside of r ∼ 15 ′′ and some photometric parameters of the nuclear star cluster in NGC 300.
There have not been any surface photometry study on NGC 300 with multi-band filters and CCD images.
In this paper, we present surface photometry based on U BV I CCD images for the 20. ′ 5 × 20. ′ 5 areas of NGC 300. We have derived surface brightness distributions, color distributions, and structural parameters for r < 500 ′′ of NGC 300. This paper is composed as follows: Section 2 describes the photometric observations and the data reduction process. The isophotal maps of NGC 300 are presented in Section 3. In Section 4
ellipse fitting results are presented, and color profiles are presented in Section 5. In Section 6 we compare the surface photometry results with those of previous studies and present the surface brightness profile decomposition results. Finally, a brief summary is given in Section 7. All the preprocessing, such as overscan correction, bias subtraction and flat fielding were done using the IRAF * /CCDRED package. Surface photometry of NGC 300 from the CCD images have been performed by using the ellipse fitting task IRAF/SPIRAL (Surface Photometry Interactive Reduction and Analysis Library), which is an ellipse fitting package developed at Kiso observatory for galaxy surface photometry (Ichikawa et al. 1987) and is essentially the same as that described by Kent (1983) . Smoothing of the images have been done using variable-width Gaussian beam of IRAF/SPIRAL.SMOOTH task to improve the signal-to-noise ratio in the outer regions of the galaxy.
The instrumental magnitudes were transformed to the standard Johnson-Cousins U BV I system using the observation data of equatorial standards of South African Astronomical Observatory (SAAO) (Menzies et al. 1991) and of blue and red standards by Kilkenny et al. (1998) , both of which were observed on the same night. The atmospheric extinction coefficients were determined from the photometry of standard stars and the transformation coefficients adopted by Sung & Bessell (2000) were used. The transformation equations we derived from the photometry of the standard stars are u = U + 4.987 + 0.545 
MORPHOLOGICAL CHARACTERISTICS OF NGC 300
Greyscale maps of B and V CCD images of NGC 300 are shown in Fig. 1 reveals that the bulge of this SA(s)d type galaxy is quite small compared to the size of the spiral arms, which will be discussed in Section 6.2. and east is at the top. As can be seen in Fig. 2 , there is no conspicuous bulge isophotes and most isophotes are elongated NW-SE direction excluding the innermost one. Even though the eastern spiral arm is clearly seen in Fig. 2 (a) and (b), the (north-)western arm is barely delineated thanks to the large association of bright stars at around (X=1750, Y=100). These two major arms are those noted by Sandage & Bedke (1994) .
ELLIPSE FITTING
We have applied the ellipse fitting task IRAF/SPIRAL.PROFS.VPROF to the NGC 300 images to obtain surface brightness profiles as well as profiles of ellipticity (ǫ) and position angle (PA).
Surface Photometry of NGC 300 S. C. Kim et al. Fig. 3 shows U, B, V , and I radial surface brightness profiles of NGC 300 along the major axis for the region of r < 500 ′′ . The typical errors of B and V -band surface brightnesses are denoted at the lower and upper panels, respectively. Since the IRAF/SPIRAL task does not give the error of the surface brightnesses, we have used the IRAF/STSDAS.ANALYSIS.ISOPHOTE.ELLIPSE task at the given radius using the ellipticity, position angle, and center coordinates obtained by SPIRAL task just to obtain the brightness errors. Unlike the elliptical galaxies which have smooth brightness profiles, spiral galaxies are patchy and have spiral arm features. The local patchy features lead to non-systematic error values as in Fig. 3 , though the low photon signals relative to the sky brightness make the errors get increased at the outer radii.
The surface brightness profiles in U and B are very similar in their values, which can be deduced from the apparent total (U − B) color index of NGC 300 of 0.11 ± 0.03 mag (de Vaucouleurs et al. 1991) . While the U surface brightnesses are fainter than those of B-band at r < 200 ′′ , they get brighter at r > 200 ′′ . • is in good agreement with those obtained by Carignan (1985;  105.
• 6 ± 1.
• 8) and by de Vaucouleurs et al. (1991; 111 • ). The changes in position angles are mainly due to the spiral structure of NGC 300 and there is seen no region of flat PAs (which is an indicator of the bar structure; Choi et al. 1998) . Carignan (1985) are transformed to B magnitudes using the relation B = B J + 0.06(B J − R F ) = B J + 0.05 (Carignan 1985) . 0.58 mag arcsec −2 is added to the Böker et al. (2002)'s I-band surface brightnesses to match their profiles to those obtained in this study. differences of the underlying stellar populations at the inner and outer parts of the galaxies (Kim & Ann 1990 ). Fig. 7 shows the comparison of the surface brightness profiles obtained in this study with those of previous studies. Fig. 7 (a) is in logarithmic radius scale and Fig. 7 profiles, which is up to 0.4 mag arcsec −2 and is larger at the central region. This difference between the studies of de Vaucouleurs & Page (1962) and Carignan (1985) seems to be due to some problems in the density-to-intensity calibration of the photographic plates since both studies are based on photographic plate photometry.
COLOR PROFILES

DISCUSSION
Comparison with Previous Studies
The I-band surface brightness profiles of NGC 300 given by Böker et al. (2002) results based on the HST high-resolution CCD images deserve to be considered as reliable.
Surface Brightness Profile Decomposition
We have combined our I-band surface brightness measurements for the region of r > 5 ′′ with those of Böker et al. (2002) for the region from 0. ′′ 02 to 5 ′′ . The resulting I-band surface brightness profile is shown in Fig.   8 as open circles. Using this combined surface brightness profile for the region of 0. ′′ 02 < r < 500 ′′ , we have performed a three component decomposition: a nucleus, a bulge and a disk (Stephens & Frogel 2002) . We assume an exponential disk
with a central intensity I 0 and a disk scale length R d , and a de Vaucouleurs r 1/4 bulge I bulge (r) = I e exp{−7.67 [(
with an effective radius R e and an intensity I e at R e . The factor a = [(1 + cos 2 i)/2] 1/2 is a correction factor for deprojecting a spherical bulge, and an inclination of i = 42.
• 3 (Carignan 1985) is used. For the core component, we have used Sersic model (Sersic 1968) :
where R s is an effective radius, I s is an intensity at R s , and n is the shape index (b n ≈ 1.9992n − 0.3271).
The result of the three-component decomposition is shown in Fig. 8 , and the parameter values are listed in Table 2 . Fig. 8 shows that NGC 300 has three components: the central peak in surface brightness at r < 1 ′′ which is reasonably fitted by the Sersic function, the disk that has a central surface brightness of 19.97 mag arcsec −2 and scale length of R d = 2. ′ 5 (= 1.47 kpc), and a very faint spheroidal component which is even fainter than that of M33 (Stephens & Frogel 2002 ).
The nuclear star cluster observed by Böker et al. (2002) using the HST has been included in the globular cluster candidate catalogue in Paper I with highest probability. It would be helpful to perform a spectroscopic observation on this nuclear star cluster of NGC 300 to confirm the suggestion of Soffner et al.
Surface Photometry of NGC 300 (1996) that the nucleus of this galaxy is an unresolved compact stellar cluster and to understand the nature of it. Information on the velocity dispersion of this object will also give a clue on the existence of any black hole in it (Gebhardt et al. 2001; Gebhardt, Rich, & Ho 2002) .
13
More surface brightness data in other passbands at high spatial resolution will be valuable to get information on the existence of any color gradient in the nuclear region of NGC 300 (Kormendy & McClure 1993; Kim & Lee 1998) . Note. a Assuming the distance modulus of (m-M) 0 = 26.53 ± 0.07 mag (Freedman et al. 2001) , which gives 1 ′′ = 9.8 pc.
SUMMARY
We have presented surface photometry for the 20. ′ 5 × 20. ′ 5 area of SA(s)d galaxy NGC 300 in the Sculptor group. We have derived the isophotal maps, surface brightness profiles, ellipticity profiles, position angle profiles, and color profiles. We have decomposed the I-band surface brightness profiles of 0. ′′ 02 < r < 500 ′′ region into a nucleus, a bulge, and an exponential disk.
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